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ABSTRAK
Uiji IJIII/ili i'll/fill IJIfilUI/l.Hl1Iglwl'/( di/mli/J {(>{ali dilrmfllll tli ria/am Jiga kwu/({(/u mila."" yaJlKberbr:.a a) IwwasoN
laIJlIIIg h) half/aIi 1I(f I( I/g"1/ (f/"II r)" j ba1l'fIIi .\i!afa .\'flll,!!padfit. Pm/a 2. -I da II () 1mhili b('J:~rlaIIg. bij; 1H'lIih yang
!w1"ml" di hall/((II 1((111 uWm (b) d(/11 ((j d i/)iurlah/:atl kf' lifllll(JSfI II !tf!)(( IIg. Pi'I'm /111m/Iff II dataIII Sf'm Ii (( IJf'lntl)(l(f 11
lH'dtr!:u da/lIlII /1'IIl/JOh 28//(/ ri rla,.i JI/ II/a difa //(/ til d((1/ hf'fo/(hi,. hi Ilgg(( 11ft ri IIf' 5-I. HutfI }.,>('{[({rUI1f Iwwfi.wm Ifllm ilK
dUll !mwffh a/njJ.!wmlus jJnwfJlllm//(lJI IIlI'llm/)(f; j(j% ({a/filII 1Jl(/.\fl 0 lJIilll!J!.Il ..\J(fJlflf;a{a dalfllll !war/nall tli
Imilla/' l/lIlIl/gall hulau. /JPI"alu.\ !mTfIlUua/U[Jf lida/{ lIu'umj)((i 50%, J..:pjJIIIU,WII dflrij)((da jJPIIJd;dilwJI IJlI
1I/('IlIlJ~jIlIdUiNyfluK jJl>I1.!!.omli mliaJo s('olali-olali tidal< mf'lJIbrri Iw.wlI1 hi' fllos dOJfI ('(flu/mit mtflN 1J/{iJ1f1l/.
ABSTRACT
Fn',\II(" tol/",./r'(1 \'('f'(ls 1~/( :alal1l1 L" ilIa llall WI)H> SOWII If /Irln Iii H'I' dUFrml {i{!,fll rOI/({ilio/ls: (a) i JI tl/(' 0/)(>11 (h) II udn
/IIorll'l'rlll' ,....harlf' 0l'"olta/I" rol~/illg (11/(1 (r) uJlrln iJilarl/orfsl ("(/I/O!;)'. :\12, 4 al/(I 6 II/onlll ill!t'}1Ift!S, Illt'som/J!(,s
Iii (/ I fwrl IN'(' /I WifJIl Iflldl'n!lfId(' (( /J) (( lid (t)) (I!(>!P 111mwtl i III° Ih.e O/}('II. (;('1"11/ i!l (II iOIl IIlIda al1 Irm l!IIm Is orr If I'l"nl
tim 2/..,' limll sou1iJJ,fl.:ol1d /lIflS (,(}J!ljJl('/td hy daJ 00, {'lIdt'/' II/H'II alld (I!lfI/1 toJlditioll, II/(' t/IJllU!flliv(' gf'rlll/J/athm
Iw;n'lIl~/P/' ({ tli In-wi 5() Yr. I~r olIO/{ t (j wn4(s. [ 'lldnjrHn'I, IIII' ('/()// If la I I IWgrrlll i 11 01iOIl /JI'/"(('II Iagp did !fol rNlrll 50 %.
"'iu' l'I's/llls ; IIdimll> Iltal ai/hough I!lf' ,"''Nl.~ a/JIlm J" illsPlIsililw to light rq!;i III1>s/m'f!/'fIn;I/alioll, SU"/I'O mOl/lit 0llighl
(alta/, mlldiloll.\) OjJlillli:,'", gt>rJuiuflliol1 t?lCabmlls manan.
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I TROD cno
Rallans. pn:scntly a minor forest produce, h~we
henH!H' incn:asillgl\' illlpcu't;\Jl1 ill n~ccnt ye;'ll's.
retching good prices ill ,,'estern countries, Tht::
llloSt illlpol·tanl of' the rat1;lll species is Caill/Jlus
I/Ulllflil - a big diameter cane mainly Ilsed ill the
furniture illdllstr~< (Drallsfield 1979). Rescan.:h
Oil this species Ius becn well cO\'ered hy Illany
n.'sc'11T!Jl'l"S ill this regioll (Kollg and J\.'lanokaran
IqH(i) , HO\\"t'\'('l'. 110 research has ht;Tll cunei lIeted
Oil liuhl requirement ill sced gt,:rmin:.ltioll for
.'it'celling ("slablishmcnL :\'[c;ri (1980) has
11It'lltiollCcI thm Calaml/s Jllflll(ll} requires about
:-)()fj{ Rt'iatiH· l.ighflllTt'nsil)' (RLI),
'rill' llal\lral rcgcllaraliOll of this species has
1101 !>el'll studied but fi·olll ohs(~n;atiolls, seedlings
do gro\\' \\'(:11 ill areas WhCl'C canopy is relatin~l~'
opel1 (~laIH)kar'lII I~)77)_ ',Vhelherlhc existcllce
of seedlings ill stich arcas is dlll:' 10 the presence
ofa reser\'oir ofdornlan t \'iahle seeds i 11 previollsly
llnrlislllrbed ()J' shaded forest soil (Lie,," J97~) or
to the rapid seeding;.in of species (''''hiullore
197,:), is a question \vhich Gllllwt be adcqu<llely
l'csoh'ecl by jus!. examining the "irgin forest soil
for propagllies and their stLccessful germination,
III actdi tioll, neit her does it. indicate the length of
time that the seeds have been lying ill the soil
(Aminllddill and Ng 1982). This study is mainly
aimcd at Olle of the mall)' factors that illOllCIlCC
seed germination, i,e to swuy the illOuence of
light Oil seed germination of Calamus manON.
MATERIALS AND METHODS
The design of this experiment was based 011 an
approach followed br Vasquez-Yanes (1976),
Three hundred alld fifty seeds, cleaned as per
.\.\11:'\1'01)1:,\ HI' .\IOII.\.\I.\Il.\:'\1l SITIII.\S.\:'\,\H .\101-11>. S.-\In
_'it;\l1daI"(1 I1llrSl"r~' praClicl' (Joilari and Che :\/.il
Im~I), \\"t.'n: S()\\"ll ill gt'rJlJill<ltiol1 hoxes. e,iel!
(Olllaini!l!-{ :-,0 ~tT(b, lIlakill!-{ a 101.11 oj" Sl'\"l'll
hoxes. SO\,'i ng 1("("!l1l iqul'. Itlcdi II III and condition
,,'as :-.illlibr 10 the llll'lhod Hsed h~'llw llursel~· al
the Forest Rest'ard1 Illslitute \blaysia (FRI\I).
011<: \)llX \,·as plan'd ill the opell (lOW;" RLI) and
oj" Ihe n.'lIlaillitlg to) boxes, :~ boxes t:aeh "'t're.:
plan:d under 'allap' . i,t:, palm kaf Ill,uerial IIsed
as rooling - alld f{)rl':-.t COlldilioll. l.i1-{lll inll'lI:-.ity
HlldeI" at tap I";,mgcd hL't"'(,CIl 1W,{ -~O% RLl ,,'hill'
ill thl'!()l"C.'SI, lilt' RI.J W;IS less liiall Ilk almidda~'.
L.ighl \',dIU'S \fCIT 111C.'aSllITd tlsing a Illxllleter,
At intcnal.'i o!" 2, -I- and () 1l10llths. Olle
germination box each frolll ..map and forest
cOllditio!l \,'as Iransfc:rred 10 the Opt'll. ,.\ seed \,'a..;
cOllsidert:'d gt~nllillated w11"'11 allY pan of the
l'llIhryo hecome ,·isihlt' 'ahon~ grotillcr, Tht'
progress or g'enllination "',IS ()bser\"t~d and
l"t:("(l1'ded (laity,
The t.:akulated parault'tcrs used were
"Il1111tl.llin: grrminalioll J>cITellta~(_' (CGP.).
germination capacity (Ge) and (,lIl'l"h~' period
(EP) ,The definitions f( )1'(;(: and CE arc as fuIIO\,'s:
(i) CC is tile t( 'tal III Imhcr (lfsl'cds that gem 1i natc
in the lesl plus the (lUmher of sound st't::ds
l"cllIaillill1-{ tlJl!-{ennin;llt::d at the (~nd of the
lest. exprt'ssed as a perCel1tagl'_
RESULTS
Til .." ecp of C. INonal/ llll(it'1" difTcl"l'llt
L'll\'irollIllL'nlal cOlilitiol)s i.... Sh()\\"Il ill Fig I,
Cc..~nllinatioll IIlld(:r all treatlllcnls O(Tll1Tt,d
hel',·cen Day 2H and Day GO ;Irlt'r ~o\\"illg,
Pen__ elllage germinatiol) was highest f()I- SlTd",
placed under ~l[lap (71 (Yr.) as COlllp<ll"l'd \"jlh
opcn (,-):~%) lind forest .... hade cOllditions (:{·I~V,»
(Fig, /)' Lnder allap condiLioll period. t)O(i;
gL:l"Inilliltioll ""IS:l1 (i I I':!. wCl'ks ,,·h i It- ill Ihc opell
at 7 wceks, Inlhe forest, CCP did lIot reach ,-)()fYr,
!'\o fllrLhcr germinatiol! "·as ohst.'IYt'd \dll'll
gennill<ltioll ho;\('s tinder 'llt<lp and !(JI"(_:sl shack
("(>1 lditiollS \\-ere trallsfercd (lilt illlO the open al~.
...J. and 6 llIollths after s()\\"ing:.
The eel'. cr. Ge, GE aud fr arc tabllla"'d
hclo\\' (Tablc J).
L\RI.E 1
GcrmilLitioll par;l1llt'[CrS mOllitored for C. }I}{II/W/
lIlIch-r opell, altap anc! !()I't.'SI cotldiliolls.
1)~lrallIL'ltTS Opell :\Ilap Fon'.. l
;) C(;I' ('l) ;);) /I +1
jj) ep (wk) .j . 7 -I - k :J - 7
iii) CC (\0 6;) HH -IH
iv) GE (':I ) I~ ~--l I!)
y) EP (di\~s) ;)t) :; I :{H
)Jo,ofg'('rtllillated
s('cds




pt'l"iod. C(: = g-t'll11ill,lIioli (";llXlt'il~'.(:r '" gCflllill:1I iOIl l'll\'l"}.~Y.
Ell = CI)(T~~' pl'liolll
(ii) C.E. is lhe pcrn:lllagc of seeds ill a sample
lhat han; germinated ill the test lip to the
linw whell the rate of" germination (i.e, the
numher of seeds germinating per day)
n'aclles its peak, The lliullberofdaysreqllin::d
to reach this peak is the Energy Period (EP).
Ge= X 100
Total no, of seeds.
Atlap (10% -20% RLI) provides tll(~bcstcondilioll
for germination followed by open area (I OOW
RLJ). Genninalloll 1I1lder forest COIHliti()J] « 1%
RLI) was p(}orest. At tap cond i r.ion was the hest f()!·
all gcrlllillat.i(lll p.u·ametel's, The C;GI)\,·as 11ig!l{:st
under atlap condition (71 %) follo"'ed h}' open
(~~%) aud ",rcst (~4%).
DISCUSSION
SUlllll1ar.iol1 of g-ennillat.(~dseed .... from the
first day of germill ..ltioll 10 the day
genninalic)Jl peaks
GE = X J(IO
Total Illllllbcr of st"cds
l.ight ~ct::ms to have little ilJflll(~llCe 011 the
germination Glpability of C. ""IJU/II since it can
UCClir practically O\'er alll'lngcs of lig-ill illtellsity
(between <1 % to 100% RLI). Germination,
howc,·er, occurs hest under some shade, thaL is,
10% to 20% RLl (atlap condiLion), Under ,·cly
low ligh f (forest. (011(\ ilion) germill'l lion is Illuch
more depressed compared to the open, It is
PF.KT.-\.'IKA YOI.. 1:~, :\"0. :-t 1990
















po'isibk that lIlHlc!" !()JTst ('()llditiollS. s{~t.'ds
dC{tTioJ";1 h' f:ISltT as 1l!lSl'l'\Td Iw .-\llliJ111ddin <lnd
:\g (1 ~)N~),
The Llct lh;lt 110 hll"tllel" germination of C.
II/(( I/{{ II sculs ()CClII'S !( lllll\\'i Ilg 1r;u lskl" fnHll SII;ICk
(;11 {<I P ;Ill( I1'0rl'st ("011 d i t iOilS) tothe 0PCll sIIgg-t.:sts
(hat (IJ(, "p{:cil's Jlla~' not han' a sced 'dormancy'
Ihat is ilJllllcllCl'd hy light. Ho\\·CH'r. frolll the
ahoH' stllch', ~ollll' inhihitioll dol's occur under
1(1\\' ligllt (forl'si cOllditioll) ilw,:nsily and with
incrl'a.'wd light illt{'n:-ily (all;lp condition)_
germillillioll sel'lllS to illlprmT h~' Ti(kJ_ \Yilll
l"lIrllH'1' iIH'ITa:-l' ill Rl.I (OpCll ("(HHlilion)_
g-crmil1<ltioll is inhihitcd h~' IWIt,. This sug-gcsts
111:11 SOlllt' light is lll'cess:ll'y to OYt'ITOIII('
'dorlllilllc\"' - i,e. germ illation pel"(t'lltage is
illnt'a~('d illthollgh at highl'r Rl.I (open). it may
inhihit to "'OI11t' rh. 'gn.'l'. It doe~ appear that C.
IJUfUall«()(.'S lHH Ila\'l' a genl1iliatiOil stratt'h~'llillike
some SP{'t'jcs \\'h iell di"'pJay s{·t>d donnancy thai is
controlled hy lhl' lighl (lilll<llC (Cornel" 1966:
.\millllddin and:'\p; I~l~~).
CONCLUSION
From the "hoYt, sllidy. il is e\'i{knt thai all.houg-h
Iht' secds are ltol SCllsilin..' 10 lighl regimes. SOllle
,1I1iollnl or 1ig'ht ,-Ippc<lrs esselJtial to optilllil.l'
g'l'nllillatioll ill ('({{r/lllll., }I/((II((/I,
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